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From Annotation to Visualization

¥ How we annotate genomes—including
/ complex assemblies
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How to visualize annotation data: Gene
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Over 500 species annotated
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Eukaryotic Genome Annotation Pipeline
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https://www.ncbi.nlm.nih.gov/genome/annotation_euk/process/

2018 Annotations for Agriculture

Organism Assembly Annotation RNA-Seq RNA-Seq read
available samples count

/7’*"?‘% - Penaeus vannamei (Pacific ASM378908vl 11/16/2018 12/14/2018 133 6.45B
" white shrimp)
" Coffea arabica (coffee) Cara_1.0 11/08/2018 12/4/2018 66 2.15B
Oreochromis niloticus O_niloticus_ U 6/29/2018 7/26/2018 138 5.11B
(Nile tilapia) MD_NMBU
Bubalus bubalis (water UOA WB 1 5/14/2018 6/25/2018 274 15.57B
buffalo)
N Bos taurus (cattle) ARS-UCD1.2  4/11/2018 5/11/2018 385 12.95B
Gallus gallus (chicken) GRCgba 3/27/2018 5/17/2018 129 10.56B
a Equus caballus (horse) EquCab3.0 1/05/2018 1/26/2018 182 10.82B

https://www.ncbi.nlm.nih.gov/genome/annotation_euk/all/
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New data model for complex assemblies

Old model

* Diploid assembly

Assembly-units

Principal
pseudohaplotype

Assembly —{ | ¢

ARk | ARKx
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* Haploid with alt loci
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New model: two assemblies

Alternate
pseudohaplotype
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New Data Model for Diploid Assemblies

' ' Angus Sire Brahman Dam

- . |

F1 cross '

Koren et al.
Nature Biotechnol. 2018
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New Data Model for Diploid Assemblies

Angus Sire UOA_Angus_1
Organism name: Bos indicus x Bos taurus (hybrid cattle)
Infraspecific name: Breed: Angus x Brahman F1 hybrid

Sex: male

Principal
pseudohaplotype  Linked assembly: GCA 003369695.2 (alternate pseudohaplotype of diploid)

Srahman bam UOA Brahman_1
Organism name: Bos indicus x Bos taurus (hybrid cattle)
Infraspecific name: Breed: Angus x Brahman F1 hybrid

Sex: male

Alternate
pseudohaplotype Linked assembly: GCA 003369685.2 (principal pseudohaplotype of diploid)
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Annotating a diploid assembly with the new data model

Angus x Brahman F1 hybrid
)

Angus Sire Brahman Dam

E Principal Alternate
" “ | pseudohaplotype pseudohaplotype
;

F1 cross

ao || T || %y
~y : AR ARA

Angus Sire haplotype Brahman Dam haplotype
Koren et al. (GCA_003369685.2) (GCA_003369695.2)
not annotated annotated

$

Nature Biotechnol. 2018

* We only annotate one haplotype GCF_003369695.1
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Getting Annotation Data for a Secondary Haplotype

Gene A Gene B

Primary haplotype —-T j

Secondary haplotype ==
Gene A Gene B

| & NCBI  Resources (¥) How To (¥)
NCBI Genome Remapping Service
https://www.ncbi.nlm.nih.gov/genome/tools/remap Handout

available
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The Products of Annotation
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NIH)

How do | find my gene?
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Search NCBI for organism + gene symbol or name

'~ Protein

cow igf

Bos taurus IGF1
Bos taurus IGF1R
Bos taurus IGF2
Bos taurus IGF2R
Bos taurus IGFBP5

As-you-type suggestions

1 Bos taurus IGF-like family receptor 1
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Searching for annotation products

cow igf2

GENE

IGF2 — insulin like growth factor 2

Bos taurus (cattle)

Processed peptides: Insulin-like growth factor Il, Preptin
GenelD: 281240
RefSeq transcripts (9) RefSeq proteins (9) PubMed (42)

Gene

Genome Browser wnload

RefSeq transcripts

RefSeq proteins

Genome
Data Viewer
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Gene: portal to NCBI

& NCBI  Resources () How To (¥)

annotation

Gene

Full Report «

“ Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Orthologs

« Genomic context

Location: 29qter

Exon count: 10

Annotation release
106
105

Gene ID: 281240, updated on 17-Sep-2018

IGF2 provided by VGNC

insulin like growth factor 2 provided by VGNC
VGNC:VGNC:30078

BGD:BT11333; Ensembl: ENSBTAG00000013066
protein coding

PROVISIONAL

Bos taurus

cere [soarh
Advanced Help
Send to: = Hide sidebar >>
. A Table of contents —
IGF2 insulin like growth factor 2 [ Bos taurus (cattle) ]
Summary
Genomic context
27

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Laurasiatheria; Cetartiodactyla;

Ruminantia; Pecora; Bovidae; Bovinae; Bos
human mouse all

Status Assembly

current ARS-UCD1.2 (GCF_002263795.1)
previous assembly Bos_taurus_UMD_3.1.1 (GCF_000003055.6)

Chromosome 29 - NC_037356.1

[ 49383341 pr

Chr
29
29

™ HIR$83 LOC101902537
INS
16F 2 sy

See IGF2 in Genome Data Viewer

Location
NC_037356.1 (49395153..49422469)
AC_000186.1 (50037872..50065231)

[ 49519370 p

Genomic regions, transcripts, and products
Bibliography

Variation

Pathways from BioSystems

General gene information
Markers, Clone Names, Homology, Gene Ontology

General protein information
NCBI Reference Sequences (RefSeq)
Related sequences

Additional links

Genome Browsers
Genome Data Viewer

Ensembl

ucsc

Related information —
BioProjects

BioSystems

Conserved Domains

m U.S. National Library of Medicine
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Nomenclature and Orthology Data in Gene

Full Report =

IGF2 insulin like growth factor 2 [ Bos

Gene ID: 281240, updated on 17-Sep-2018

« Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Orthologs

Send tn' -

IGF2 provided by VGNC
insulin like growth factor 2 p
VGNC:VGNC:30078
BGD:BT11333; Ensembl:EN

protein coding
PROVISIONAL
Bos taurus
Eukaryota; Metazoa; Chords
Ruminantia; Pecora; Bovida
human mouse all

Using orthology to get clues to

Igf2 insulin-like growth factor 2 [ Mus musculus (house mouse) ]

Gene ID: 16002, updated on 18-Nov-2018

~ Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Also known as

Igf2 provided by MGI

insulin-like growth factor 2 provided by MGI

MGI:MGI:96434

Ensembl:ENSMUSG00000048583 Vega:OTTMUSG00000035324
protein coding

REVIEWED

Mus musculus

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires;
Glires; Rodentia; Myomorpha; Muroidea; Muridae; Murinae; Mus; Mus

Mpr; M6pr; Peg2; Igf-2; Igf-Il; AL033362

Summary

function

This gene encodes a member of the insulin-like growth factor (IGF) family of proteins that promote growth
and development during fetal and postnatal life. It is an imprinted gene that is expressed only from the
paternal allele. The encoded protein undergoes proteolytic processing to generate a mature peptide. The
transgenic overexpression of this gene in mice results in prenatal overgrowth, polyhydramnios, fetal and
neonatal lethality, disproportionate organ overgrowth including tongue enlargement, and skeletal
abnormalities. Mice lacking the encoded protein exhibit growth deficiency. Alternative splicing results in
multiple transcript variants encoding different isoforms that may undergo similar processing to generate
mature protein. [provided by RefSeq, Oct 2015]

Expression
Orthologs

Biased expression in limb E14.5 (RPKM 601.7), liver E18 (RPKM 468.8) and 7 other tissues See more
human all

ducts

ene Ontology

-
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Genomic Context Data in Gene

-~ Genomic context

»
)

See IGF2 in Genome Data Viewer
Location: 29qter

Exon count: 10

AL Status Assembly Chr Location
release
106 current ARS-UCD1.2 (GCF_002263795.1) 29 NC_037356.1
(49395153..49422469)
105 previous Bos taurus UMD 3.1.1 29 AC_000186.1
assembly (GCF_000003055.6) (50037872..50065231)

Chromosome 29 - NC_037356.1

[ 49383341 pr [ 49513370 pr

TH HIR433 LOC101902537 H19
INS
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What is Gene? Bibliography

»

- Bibliography

Related articles in PubMed

1. SNP and haplotype analysis reveal IGF2 variants associated with growth traits in Chinese Qinchuan cattle.
Huang YZ, et al. Mol Biol Rep, 2014 Feb. PMID 24374893

2. Characterisation of the methylation pattern in the intragenic CpG island of the IGF2 gene in Bos taurus indicus cumulus cells

during in vitro maturation.
Franco MM, et al. J Assist Reprod Genet, 2014 Jan. PMID 24174298, Free PMC Article

GeneRIFs: Gene References Into Functions What's a GeneRIF?

1. Methylation pattern in a CpG island of the IGF2 gene in cumulus cells from 1-3 mm and >/= 8.0 mm follicles and the effects of in

vitro maturation on this pattern.

2. Our results provide evidence that polymorphisms in the IGF2 gene are associated with growth traits, and may be used for

marker-assisted selection in beef cattle breeding program

Submit: New GeneRIF Correction See all GeneRIFs (21)

U.S. National Library of Medicine
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What is Gene? NCBI Reference Sequences (RefSeq)

& NCBI urces (< 9 ‘
| SN Rmormo ves sy

Nucleotide [ Nucleotide %]

Advanced

GenBank ~

mRNA

NCBI Reference Sequence: XM_005227275.4
/i, This sequence has been replaced by NM_001367628.

FASTA  Graphics

=Iuences that belong to a specific genome build. Explain
) The Nucleotide database will include EST and GSS sequences in early 2019. Read more. g P g Bkl

Send to: ~

PREDICTED: Bos taurus insulin like growth factor 2 (IGF2), transcript variant X6,

Go to: [v)

LOCUS XM 005227275 3838 bp mRNA linear MAM 07-MAY-2018

DEFINITION PREDICTED: Bos taurus insulin like growth factor 2 (IGF2),
transcript variant X6, mRNA.

ACCESSION XM 005227275

VERSION XM_005227275.4

DBLINK BioProject: PRJINA450837
KEYWORDS RefSeq.

SOURCE Bos taurus (cattle)

ORGANISM Bos taurus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Laurasiatheria; Cetartiodactyla; Ruminantia;
Pecora; Bovidae; Bovinae; Bos.

COMMENT MODEL REFSEQ: This record is predicted by automated computational
analysis. This record is derived from a genomic sequence
(NC_037356.1) annotated using gene prediction method: Gnomon,
supported by mRNA and EST evidence.

Also see:
Documentation of NCBI's Annotation Process

[WARNING] On Dec 12, 2018 this sequence was replaced by
NM 001367628.1.
On May 7, 2018 this sequence version replaced XM 005227275.3.

##Genome-Annotation-Data-START##

Annotation Provider :: NCBI

Annotation Status :: Full annotation

Annotation Name :: Bos taurus Annotation Release 106

Annotation Version :: 106

Annotation Pipeline :: NCBI eukaryotic genome annotation
pipeline

Annotation Software Version :: 8.0

Annotation Method :: Best-placed RefSeq; Gnomon

Features Annotated :: Gene; mRNA; CDS; ncRNA

##Genome-Annotation-Data-END##

1. 838
/gene="IGF2"

/note="insulin like growth factor 2; Derived by automated
computational analysis using gene prediction method:
Gnomon. Supporting evidence includes similarity to: 6
mRNAs, 1184 ESTs, 28 long SRA reads, 40 Proteins, and 100%
coverage of the annotated genomic feature by RNAseq
alignments, including 3 samples with support for all
annotated introns"

cation:28 — 91 include a number of peptides including insulin-like growth factors | and II,
which play a variety of roles in controlling processes such as growth,
differentiation, and reproduction. On ...

pfam08365 IGF2_C; Insulin-like growth factor Il E-peptide
rion:112 — 166

m U.S. National Library of Medicine

National Center for Biotechnology Information
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NCBIl's Genome Browser: Genome Data Viewer

5 NCBI Resources ] How To eric.cox@nih.gov My NCBI Sign Out
Genome Data Viewer Bos taurus: ARS-UCD1.2 (GCF_002263795.1) Chr 29 (NC_037356.1): 49,392,421 - 49,425,201

Reset All Share this page FAQ Help Browser Agreement Version 4.6.0
~ Pick Assembly

GCF_002263795.1 (ARS-UCD1.2) —

Locations for NM_174087.3

S Eocalon 4 | Regionv | IGF2 | NM_174087.3 » | 4 > 00000
NC_037356.1 49,403,864 - 49,422 469 Gene Transcript Exons: click an exon above to zoom in, mouse over to see details
9 Sncosmsser- Loyl @ @ 4% == I A Tools~ | £FTracks~ & 2~

49,418 K 49,424 K

49,400 K 49,408 K

Genes, NCBEI Bos taurus Annotation Release 106, 2018-05-11 ) el o
Select an assembly to change view [16F2 (+18) }— > > — — _i_ i ——————— _i_. _ﬁ
v Ideogram View +6) -1 NIR483

NR_ 8311551 | bto-miR-483
Unplaced/unlocalized scaffolds: 2,180

2 3

RNA-seq exon coverage, aggregate (filtered), NCBI Bos taurus Annotation Release 106 - log base 2 scaled =

5 6 7 8 9 10 11 12 13 14 15 . . I IIIIIIII" ' .- l I I-_
‘nl-hJ-m.AAA_.‘l‘_ [ Y - A AR .
RNA-seq intron-spanning reads, aggregate (filtered), NCEI Bos taurus Annotation Release 106 - log base 2 scaled ]
— —

1

4
RNA-seq intron features, aggregate (filtered), NCBI Bos taurus Annotation Release 106 *®
'_ . 166 . \ - 24259 I H
} 468 »~ { 2 {
1223 . 1834 | 42 > |} 257 ]
16 17 18 19 20 21 22 23 24 25 26 27 28 X 52| } 1 = f—2458 )
} £ | —a624 |
ez |
k4
392 K [49.3%4 K [49.396 K |49.398 K |49.400 K 43,402 K |49.484 K |49.406 K 49,408 K [49.418 K |49.412 K |43.414 K |49.416 K 435,418 K |49.420 K |49.422 K 49,424 K
NC_037356.1: 49M..49M (33Kbp) /" ¥ Tracks shown: 5/795
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NCBI
Annotation

Ensembl
Annotation

m U.S. National Library of Medicine

National Center for Biotechnology Information

NCBIl's Genome Browser:
Genome Data Viewer

eric.cox@nih.gov My NCBI Sign Out

Sus scrofa: Sscrofa11.1 (GCF_000003025.6) Chr 2 (NC_010444.4): 364,000 - 388,000
Reset All Share this page FAQ Help Browser Agreement  Version 4.6.0

| Region CDHR5% XM_013989870.2 4 | | 4> ooooooooooo0o0000
Gene Transcript Exons: click an exon above to zoom in, mouse over to see details
8 NC_010444.4 ~ @ E>| OF | @ i == T /% Tools » | °Tracks v 2 P
364 K [3e6 K |68 K [37@ K |372 K [374 K [376 K [378 K [388 K |382 K [384 K |286 K |
Genes, NCBI Sus scrofa Annotation Release 106, 2017-05-14 (TN x®

COHRS

- - B P 0656528451 xp_p13845324 .2 [IKi—-EKS$-HHH-A-<HHH—«——H xno13se9s70.2
11— - B P 0056528461 xp_013845350.2 [IKE——+—HHH-—HHH—«—— xn_013989896.2
—-1-- - B0 r_ooces2s844.1 #P_020938214.1 [Ei——~-HHIHHA—HH——— xns210825551

———11- 1 B0 «P_oeses28431 #P_o13845340.2 [ES—-E-HHHA—EHHH——1—M =no13989886.2

—— 1 R B P ooesizeddes sar

IRF7 ®P_#0831224391 P HHL ¥ 1003122391 4
P 6209319091 |HHES—HH-EH — xM_821676256.1
#P_6209319111 [HHES—IH—EHH  — xM_621876252.1

pr NM_B91697428.1
Genes, Ensembl release 94 (AT T ®
ENSSSCGAARRRA4G951
— —B1—1 4- - 1 B 1 > > ENSSSCPAOnARnZ2?... ENSSSCPaoaannz4.. [|=HHl ENSSSCTRRERRRSES. .
ENSSSCGA0660612853
ENSSSCPAGERRE2S.. « HESBHBE EnssscToooeonzs..
ENssscPooaano13.  [SOUIEE—IH—EHH — EnssscTopeoool4..

ENSSSCGaBaana12852

enssscPaaaonnd3. |« Ed————EKS$HEH14—8HH4——1 enssscTooeseas?..

enssscPoopaeel13..  —-—ES$HHIHA-—31H4——81 EnssscTo0000014..
e —— __
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NCBI
Annotation

User-submitted

Annotation

m U.S. National Library of Medicine
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NCBIl's Genome Browser:
Genome Data Viewer

eric.cox@nih.gov My NCBI Sign Out

Zea mays: B73 RefGen_v4 (GCF_000005005.2) Chr 1 (NC_024459.2): 278,820,932 - 278,825,324

Reset All Share this page FAQ Help Browser Agreement Version 4.6.0

4 | Regionv | adh1#|| NM_001111939.2 %) M| 4> oooooooooo0
Gene Transcript Exons: click an exon above to zoom in, mouse over to see details
S Nc 0244502 QO | @ l @ i == T RTools~ | L Tracks» & 7
508 [278.825K |278.824 500 |278.824 K _ |e7egezses [278823 K [27s.822500 |27g822K  |27sg21see 27
Genes, NCBI Zea mays Annotation Release 102, 2017-12-18 | el ®
adhl
xn_pasesa4712 N1 -8R » KP_BBSE48693.1
®M_B23300484.1 =1 - — - > XP_B23156252.1
Genes, INSDC annotation provided by Maize Genome Sequencing P.. |2l
ZEAMME73_ZmBB061d033931
ol dehyd... I —s—{ > B > o | —— - - 55— R B - A » ONMBESE3 1
I-Rlcohol dehyd... (B> 3l > R > B > B > e S > SE > SR > ONIB8960.1
mRNA-Alcohol dehyd.. > 2B > ONMBE957.1
mRNA-Alcohol dehyd... T I~ - + < B2 Bl B3 » ONMB2953.1
mRNA-Alcohol dehyd.. (= - -l 06Messs2.1
mRNA-Alcohol dehyd... == - » == » > B2 53— — 8 B2 83232 > ONMB2961.1
mRNA-Alcohol dehyd... [l - e R -3 - ¥ 0NMes9ss
p
<
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Genome Data Viewer Homepage

m U.S. National Library of Medicine NCBI National Center for Biotechnology Information eric.cox@nih.gov My NCBI Logout

GDV is a genome browser supporting the exploration and analysis of
more than 660 eukaryotic RefSeq genome assemblies. €

Genome Data Viewer

Select organism

fruit fly Search in genome

Bos taurus (cattle) Bos taurus (cattle) genome

human igf2

Aedes albopictus

nematode

Examples: RHO, chr22:56224000-56233000, DNA repair

RefSeq accession
GenBank accession
Download via FTP
Submitter

Level

Category

Annotation details

Annotation Release
Release date

Assembly
ARS-UCD1.2 v
| Browse genome | | BLAST genome
Assembly details
Name ARS-UCD1.2

GCF_002263795.1
GCA_002263795.2
RefSeq, GenBank

USDA ARS
Chromosome
Representative genome

106
2018-05-11 E Feedback

U.S. National Library of Medicine https://www.ncbi.nlm.nih.gov/genome/gdv/

National Center for Biotechnology Information
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Genome Data Viewer: Control the Display with Widgets

Resources ] Ho» To ¥

& NCBI

eric.cox@nih.gov My NCBI Sign Out

r Pick Assembly

GCF_002263795.1 (ARS-UCD1.2)

Locations for NM_174087.3
Sequence

NC_037356.1

Location
49,403,864 - 49,422 469

Select an assembly to change view

Bos taurus: ARS-UCD1.2 (GCF_002263795.1)

Chr 29 (NC_037356.1): 49,392,421 - 49,425,201

I+ Ideogram View

Unp Al i Pro 2,180
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Reset All Share this page FAQ Help Browser Agreement Version 4.6.0
r 4 |
44 | Regionv | IGF2 | NM_174087.3 W | 4 p coooo %
Gene Transcript Exons: click an exon to zoom in, mouse over to see details
D Sncomselr QA @ a2 I A Tools ~ | £ Tacks » & 7
392 K [49.394 K 149,396 K 149,398 K |49.400 K 49,4082 K [49.484 K |49.406 K 49,408 K [49.418 K |49.412 K |49.414 K |49.416 K 49,418 K |49.4208 K |49.422 K 49,424 K
Genes, NCBEI EBos taurus Annotation Release 106, 2018-05-11 e el o
[ i - - = o 1 T e
G = e | MIR483
NR_B311551 | bto-miR-483
RNA-seq exon coverage, aggregate (filtered), NCBI Bos taurus Annotation Release 106 - log base 2 scaled *
179586
om n e oo o et A Retmnmte. atentte et Ml . Loomel .. LTRARR = .
RNA-seq intron-spanning reads, aggregate (filtered), NCBI Bos taurus Annotation Release 106 - log base 2 scaled o

24259

RNA— tron features, aggregate (filtered), NCBI Bos taurus Annotation Release 108 YRy ®
L = 168 = » B =
: 085 ¥ = |
[ 1223 - | te34 | 42 - 1} 297 |
52| | 1 T b——t24s8
| = | bt
ez |
(o
392 K |49.394 K |49,396 K 49,398 K |49.400 K 49,4062 K |49.484 K |49,406 K 49,408 K |49.418 K |49.412 K |49.414 K |49.416 K 49,418 K |49.420 K |49.422 K 49,424 K

16 17 18 19 20 21 22 23 24 25 26 27 2aI

MT
v Search

Qr Location, gene or phenotype -

Enter a location, gene name or phenotype
» Search examples:

*» User Data and Track Hubs
» BLAST

» Add Tracks

* History

NC_037356.1: 49M..49M (33Kbp)

Q Tracks shown: 5/795

U.S. National Library of Medicine

National Center for Biotechnology Information
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Genome Data Viewer: Expression Tracks

= NCBI
Genome Data Vie'

~ Pick Assembl’

GCF_00226

Locations for
Sequence

NC_037356.1 49 393%

Select an assembly to
~ |deogram View

Unplaced/unlocalized scaffolds:

3 5 6 7 8 8 10 11 12
21 22 23 24 25 26 27 |

TUL

1 2 4

G 3
[ S—
[ — -]

MT

~ Search

Qr Location, gene or phenotype
Enter a location, gene name ¢

» Searc

~ User Data and Track Hubs
- select track or track hub - v 0
U.S. Nationa

NIH)

National Center fc

Resources | How To (v

Tracks

Configure Page

:j Active Tracks

4 Search Tracks
Sequence

Genes

Expression
Comparative Genomics

BLAST

remove rackis)

Custom Data

Active  Track name

& Category: RNA-Seq, aggregate (8 Items)

Category: RNA-Seq, samples (768 Items)

goum (Bos taurus, 11 years, female, SAMN03145498, filtered), NCBI Bos taurus Ann...

[
[
M RNA-seq exon coverage, Ant. Eye (Bos taurus, 8.5 months, female, SAMN03145474, filtered), NCBI Bos taurus Ann...
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Genome Data Viewer: Expression Tracks

Bos taurus: ARS-UCD1.2 (GCF_002263795.1) Chr 29 (NC_037356.1): 49,392,421 - 49,425,201
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Genome Data Viewer: Uploading Files
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i Bos taurus: ARS-UCD1.2 (GCF_002263795.1) Chr 1 (NC_037328.1): 34,634,705 - 38,360,236
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From Annotation to Visualization

¥ We annotate lots of genomes—and we
will annotate your genome on request

The best place to get this annotation
data is at NCBI—Gene, GDV, BLAST, etc.

§ Please submit your data!

U.S. National Library of Medicine

National Center for Biotechnology Information
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Thank you.

This research was supported by the Intramural Research
Program of the NIH, National Library of Medicine.

GenBank GEO

Shelby Bidwell

Larissa Brown

Jianli Dai

Scott Durkin

Michel Eschenbrenner
Linda Frisse

Leigh Riley

BioProject / Biosample
John Anderson
Carol Scott

Emily Clough
Carlos Evangelista
Irene Kim

Pierre Ledoux
Hyeseung Lee
Kimberly Marshall
Katherine Phillippy
Patti Sherman
Stephen Wilhite
Tanya Barrett

GEO developers

Alexandra Soboleva
Maxim Tomashevsky
Nadezhda Serova
Naigong Zhang
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Annotation Pipeline
Francoise Thibaud-Nissen

Paul Kitts

Mike Dicuccio
Wratko Hlavina
Avi Kimchi

Jinna Choi

Patrick Masterson
Eyal Mozes

Robert Smith
Alexandre Souvorov

RefSeq/Gene
Terence Murphy
Catherine Farrell
Tamara Goldfarb
Diana Haddad
John Jackson
Vinita Joardar
Kelly McGarvey
Michael Murphy
Nuala O’Leary

RefSeq Developers
Alex Astashyn
Olga Ermolaeva
Vamsi Kodali
Craig Wallin

GDV/Remap/GBench

Shashi Pujar
Bhanu Rajput
Sanjida Rangwala
Lillian Riddick
Barbara Robbertse
Brian Smith-White
Pooja Strope
Anjana Vatsan
David Webb

Watch NCBI News for updates!

http://www.ncbi.nlm.nih.gov/news/

https://www.youtube.com/user/NCBINLM

Valerie Schneider
Peter Meric
Nathan Bouk
Hsiu-Chuan Chen
Cliff Clausen
Anatoliy Kuznetsov

A cast of thousands
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Michael Ovetsky
Lukas Wagner
Andrei Shkeda
Donna Maglott
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http://www.ncbi.nlm.nih.gov/news/
https://www.youtube.com/user/NCBINLM

Subscribe to the NCBI YouTube Channel
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NCBI Genome Data Viewer
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NCBI Minute: Introducing the Genome
Data Viewer, NCBI's Genome Browser

NCBI

NCBI's Genome Data Viewer -
Introducing the BLAST Widget

NCBI

Introducing Track Hubs, a New Feature
in the Genome Data Viewer

NCBI

NCBI's Genome Data Viewer - Getting
Started

NCBI

NCBI Minute: Getting the Most from
5 Track Hubs in NCBI's Genome Data
NCBI
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NCBI Genome Resources Workshop

12:50-1:10 Submission of Genomes to GenBank
Karen Clark

1:10-1:30 GEO Submissions and Usage
Steve Wilhite

1:30-1:55 From Annotation to Visualization: Exploring Genes and Genomes with NCBI Tools
Eric Cox

1:55-2:15 Programmatic Access to Genomic Data: E-Utilities and FTP
Vamsi K. Kodali

2:15-2:35 NCBI Resources for Phyletically-Defined Next Generation Analysis in and out of the Cloud (a.k.a.
Cool New Stuff!)

Ben Busby Handouts
2:35-3:00 Q & A session available
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